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FOREWORD 

This Indian Standard (Part 1) was adopted by the Bureau of Indian Standards, after the draft finalized by the 
Explosives and Pyrotechnic Sectional Committee had been approved by the Chemical Division Council. 

An explosive is a compound or a mixture of compounds, which, when initiated by heat, impact, friction or shock, 
undergoes a very rapid self-propagating exothermic reaction. This reaction produces more stable products, usually 
gases that exert tremendous pressure as they expand at high temperature. 

Explosives can be classified into two broad groups, namely, the industrial explosives and the military explosives. 
Industrial explosives are also known as commercial explosives and include dynamites, slurries, emulsions and 
blasting powders. Military explosives are mainly used as ammunition in small arms as well as field guns and 

rockets. 

The nitroglycerine (NG) based explosives come under the category of industrial explosives. They were first 
introduced under the trade name of dynamites by Alfred Nobel, which was basically nitroglycerine absorbed in 
Kieselguhr. 

The nitroglycerine (NG) based explosives can be used at ambient and sub-zero temperatures. Under certain 
conditions, the nitroglycerine starts exuding from the explosive composition, creating safety hazards in the 
handling and may cause severe headaches. This is particularly so, when nitroglycol is used in the explosive 
mixture. 

The nitroglycerine (NG) content in explosives varies from as little as 5 percent to as high as 90 percent of the 
composition, according to the velocity of detonation, the energy release and the water resistance required for 

specific applications. 

This standard is the first in the series of Indian Standards on commercial blasting explosives. The other standards 
in the series will follow. 

There is no ISO specification on this subject. This standard has been formulated based on the data available for 

indigenous product. 

The Committee responsible for formulation of this standard is given in Annex B. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with 
IS 2 : 1960 *Rules for rounding off numerical values (revised)'. The number of significant places retained in the 
rounded off value should be the same as that of the specified value in this standard. 
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Indian Standard 



COMMERCIAL BLASTING EXPLOSIVES — 

SPECinCATION 

PART 1 NITROGLYCERINE BASED EXPLOSIVES 



1 SCOPE 

This standard (Part 1) prescribes requirements and 
methods of sampling and test for commercial blasting 
explosives, Nitroglycerine (NG) based explosives. 

2 REFERENCES 

The standards listed below contain provisions, which 
through reference in this text, constitute provisions of 
this Indian Standard. At the time of publication, the 
editions indicated were valid. All standards are subject 
to revision and parties to agreements based on this 
standard are encouraged to investigate the possibility 
of applying the most recent editions of the standards 
indicated below: 

IS No. Title 

1260 (Part 1) : Pictorial marking for handling and 
1973 labelling of goods: Part 1 Dangerous 

goods (first revision) 

6609 Methods of test for commercial 

blasting explosive, and accessories: 

(Part2/Secl): Explosives, Section 1 Explosives, 

1973 general 

(Part 2/Sec 2) : Explosives, Section 2 Explosives, 

1974 permitted 

(Part 2/Sec 3) : Explosives, Section 3 Explosives, 
1980 slurry 

10081 : 1981 Glossary of terms relating to 
commercial explosive, pyrotechnics 
and blasting practices 

10212 (Part 1) : General requirements for packages of 
1986 commercial explosives: Part 1 

commercial high explosives (first 
revision) 

3 TERMINOLOGY 

For the purpose of this standard, the definition given 
in IS 10081 shall apply. 



4 REQUIREMENTS 

4.1 The nitroglycerine (NG) based commercial 
blasting explosives shall conform to the requirements 
prescribed in Table 1. 

4.2 ShelfLife 

The nitroglycerine (NG) based commercial blasting 
explosives shall have a minimum of six month's shelf 
life. 

5 PACKING AND MARKING 

5.1 Packing 

The nitroglycerine (NG) based commercial blasting 
explosives shall be packed in suitable packages 
conforming to the requirements prescribed in IS 10212 
(Parti). 

The packing shall further conform to the provisions of 
Indian Explosive Rule, 1983. 

5.2 Marking 

Each package shall be legibly and indelibly marked 
with the following information : 

a) Indication of the source of manufacture, 

b) Name of the explosives, 

c) Lot No. to enable the batch of manufacture to 
be traced from records, and 

d) Month and year of manufacture. 

5.2.1 Each package shall also be marked with 
appropriate explosive symbol as specified in IS 1260 
(Parti). 

The Marking shall further conform to the provisions of 
Indian Explosive Rule, 1983. 

5.2.2 In addition to die above, the following cautionary 
note shall also appear on the label in red ink: 

'HIGHLY EXPLOSIVE. HANDLE WITH 
UTMOST CARE. DO NOT DROP OR SUBJECT 
TOHEAXFRICnONORSHOCK. DONOTBRING 
ANY SPARK OR FIRE NEAR THE PACKAGE' 
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Table 1 Requirements of Nitroglycerine Based Commercial Blasting Explosives 

(Clause 4.1) 



SI No. 


Characteristic 


(1) 


(2) 


i) 


Abe! heat test 


ii) 


Freezing and thawing test 


iii) 


Liquefaction test 



Requirement 

(3) 

Not less than 10 min when tested at 7l.6"C 

Sample not to show signs of gel segregation 
of exudation of nitroglycerine 

Reduction in height of the sample shall not 
be more than one-fourth of the original. 
The upper cut surface shall retain its features 
and sharpness of edges 



Method of Test, Ref to 

(4) 

3.1 of IS 6609 (Part 2/Sec 1) 

3.2 of IS 6609 (Part 2/Sec 1) 

3.3 of IS 6609 (Part 2/Sec 1) 



iv) 

V) 

vi) 
vii) 

viii) 
ix) 



X) 



xi) 
xii) 



Impact sensitivity 

Frictional impact sensitivity 

Air gap sensitivity 

Velocity of detonation 
unconfmed, m/s 

Water proofpess,h 

Powder, percent BG 



Gallery test 



Continuity of detonation (COD) 
Critical diameter, Min, mm 



xiii) Density, g/cm^ 



Not less than 40 cm with 1 kg hammer 

Not less than 140 cm with 1 kg torpedo 

Not less than 5 cm 

Gel : 2 200 and above 
Semi gel : 2 000 and above 
Powder : 1 000 and above 

Gel ;3 
Semi gel : 4 

Permitted: 
PI - 50 and above 
P3 - 40 and above 
P5 - 35 and above 

Non-permitted: 

40 to 90 percent as agreed to between 

the user and the manufacturer 

PI: Series I - 13/26 
Series II - NiI/5 
Series III - Nil/5 
P3: Series I - 13/26 
Series II - Nil/5 
Series III - Nil/5 
P5: Series I - Nil/20 
Series 11 - Nil/5 
Series III - Nil/5 

To pass the continuity test 

Permitted: 

150-200 mm long and having a diameter 
of 32-37 mm shall get initiated with No. 6 
detonator (permitted) 

Non- Permitted: 

150-200 mm long and haying a diameter of 

25 nun shall get initiated with No. 6 detonator 

(permitted) 

Permitted: 
Gel 

Semi gel 
Powder 



1.50 + 0.1 
1.20 + 0.1 
1. 10 + 0.1 



> 



3.4 of IS 6609 (Part 2/Sec I) 

3.5 of IS 6609 (Part 2/Sec 1) 

3.6 of IS 6609 (Part 2/Sec 1) 

3.7 to 3.9 of IS 6609 (Part 2/Sec 1) 

3.10 of IS 6609 (Part 2/Sec 1) 



3.11 of IS 6609 (Part 2/Sec 1) 



3 of IS 6609 (Part 2/Sec 2) 



4 of IS 6609 (Part 2/Sec 2) 



4 of IS 6609 (Part 2/Sec 3) 



Annex A 



Non-permitted: 
Gel : 1.4 + 0.1 

Semi gel : 1.2 + 0.1 
Powder *: M + 
NOTES 

1 Characteristics against SI No. (x) are applicable only for permitted explosives. 

2 Characteristics against SI No. (iii) and (viii) are not applicable to powder varieties of explosives. 

3 PI is equivalent to P (o) — ordinary. 

P3 is equivalent to P (eqe) — equivalent to sheath. 
P5 is equivalent to P (s) — solid blasting. 
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5.2.3 BIS Certification Marking 

The product may also be marked with the Standard 
Mark. 

5.2.3.1 The use of the Standard Mark is governed by 
the provisions of the Bureau of Indian Standards Act, 
1986 and the Rules and Regulations made thereunder. 
The details of conditions under which the licence for 
the use of Standard Mark may be granted to 
manufacturers or producers may be obtained from the 
Bureau of Indian Standards. 

6 SAMPLING 

6.1 Lot 

Cases of nitroglycerine based commercial blasting 
explosives of same variety (Permitted or Non- 
permitted), same type (based on power) and same size 
belonging to different batches grouped together to 
constitute a lot. 

6.1.1 Cartridges of nitroglycerine based commercial 
explosives constituting sample shall be drawn from 
each lot separately for deciding the conformity of the 
lot to the requirements of the specification. 

6.1.2 Preservation 

All samples shall be kept in water proof container/ 
polythene cover till they are taken for testing to protect 
them from moisture and other atmospheric changes. 

6.2 Small Diameter Explosives 

6.2.1 Number of explosives cartridges to be selected at 
random from the lot shall depend on the lot size and 
shall be in accordance with the Table 2. 

Table 2 Scale of Sampling of Nitroglycerine 
Based Explosives 



Sample Size 
(No. of Cartridges) 

30 
40 

50 



NOTE — Extra cartridges taken in case of larger lot size 
shall be use for repeating the following tests with additional 
cartridges for conformation of uniformity. 

6.2.2 Number of Tests 

The number of cartridges to be drawn from each lot for 
carrying out various tests shall be as given below: 



SI 


Lot Size 


No, 




i) 


Up to 3.0 MT 


ii) 


More than 3.0 MT 




Up to 6.0 MT 


iii) 


More than 6,0 MT 




Up to 10.0 MT 



SI 

No. 

i) 
ii) 
iii) 
iv) 

V) 

vi) 
vii) 
viii) 
ix) 

X) 

xi) 
xii) 



Test 



No, of Cartridges 
to be Tested 



Abel heat test 2 

Freezing and thawing test 2 

Liquefaction test 2 

Impact sensitivity 1 

Frictional impact sensitivity 1 

Air gap 2 
Velocity of detonation unconfined, m/s 2 

Water proofness 2 

Power, percent, BG 2 

Continuity of detonation (COD) 4 

Critical diameter 1 

Density 2 



NOTE — Tests agmnst (i). (ii) and (iii) are to be done on 
every lot. Other tests may be done as and when needed. 

6.3 Gallery Test 

Gallery test is a type test and it is not required to be 
carried out on every lot if the particular type of 
composition has been tested by Central Mining 
Research Institute and approved by Director General 
of Mines Safety. 

6.3.1 Samples for gallery test shall be fixed based on 
the requirements furnished by the Central Mining 
Research Institute from time to time. 

6.4 Large Diameter Explosives 

6.4.1 Number of explosives cartridges to be selected at 
random from the lot shall depend on the lot size and 
shall be in accordance with Table 3. 

Table 3 Scaleof Sampling of Nitroglycerine 
Based Explosives 



SI No. Lot Size 



Sample Size 
(No. of Cartridges) 



i) Up to 3.0 MT 6 

ii) More than 3.0 MT 

Up to 6.0 MT 8 

iii) More than 6.0 MT 

Up to 10.0 MT 10 

NOTE — All the tests except velocity of detonation shall 
be in accordance with 6.2.2 by preparing hand cartridges 
using explosive from large diameter cartridge samples. 
Velocity of detonation shall be tested using full cartridges. 
Extra sample taken shall be utilized for repeat test of velocity 
of detonation in case of large size lots. 

6.5 Criteria for Conformity 

For deciding the conformity of the lot to the 
requirement of the specification, the test results of each 
characteristics shall meet the corresponding 
requirement specified in the relevant clauses. 
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ANNEX A 
[Table I, SI No. ixiii)] 

METHOD FOR DETERMINATION OF DENSITY OF EXPLOSIVE MATERIAL 



A-IAPPARATUS 

A cylindrical breaker having air-tight cover. Cover 
has outside diameter equal to inside diameter of the 
cylindrical beaker. The diameter of cover reduces 
gradually to finally 3 mm inner diameter. There should 
be about 5 cm length of the narrow stem in the upper 
part of the cover. The apparatus shall be as shown in 
Fig. 1. 

NOTE — Other dimensions are recommendatory. 



STANDARD 
JOINT TO 




All dimensions in millimetres. 



Fig. 1 Apparatus for Determination of Density 



A-2 prcm:edure 

Measure the weight of the empty dry apparatus. Fill 
the apparatus completely (up to the brim) with water, 
allow some time to escape air bubbles, if at all formed, 
and then measure the total weight of the apparatus. 
Now, empty the apparatus, and take again the weight 
measurement of the apparatus. Cut a slice of explosive 
using copper knife and place it (after removing its 
wrapper) in the empty apparatus. Measure the weight 
of tfie apparatus with explosive. Completely fill the 
remaining empty space of the apparatus with water and 
allow the air bubble to escape. Measure the weight of 
the apparatus containing explosive and water. 

A-3 CALCULATION PROCEDURE 

A-3.1 Density of explosive, in g/ml, De = {M^-M^l 
{(M,-A/^HM,-M,)}. 

where 

A/j = mass, in g, of the dry empty apparatus, 

M^ = mass, in g, apparatus filled with water up to 

the brim, 
A/j = mass, in g, of emptied apparatus, 
M^ = mass, in g, of emptied apparatus with 

explosive sample, and 
Afj = mass, in g, of water filled apparatus with 

explosive sample. 

A-3.2 Calculation Using Actual Density of Water 



A-3^1Actualdaisity of used water, D^ = ^^"^ g/ml. 

where 

M^- mass, in g, of apparatus filled with water up to 

brim; 
Af^= mass, in g, of dry empty apparatus; and 
V = volume, in ml, of the apparatus. 

A-3.2.2 Density of explosive, in g/ml, 



A = 



' [K-{(M,-M,)/Dw}] 

where 

M = mass, in g, of empty apparatus; 

M^ - mass, in g, of empty apparatus with explosive 

sample; 
M - mass, in g, of water filled apparatus with 

explosive sample; 
V = volume, in ml, of the apparatus; and 
Dw= actual density, in g/ml, of used water 

{see A-3.2.1). 
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ANNEXE 

(Foreword) 

COMMITTEE COMPOSITION 

Explosives and Pyrotechnic Sectional Committee, CHD 26 



Organization 
Chief Controller of Explosives, Nagpur 

Central Mining Research Institute, Dhanbad 

Central Mine Planning & Design Representative 
Institute Limited, Ranchi 

Coal India Limited, Kolkata 

Consumer Guidance Society of India, Mumbai 



Development Commissioner (Small Scale Industries), 
New Delhi 

Directorate General of Mines Safety, Dhanbad 



Defence Research & Development Organization (DRDO). 
CEES, Ministry of Defence, Delhi. 

Directorate General Ordnance Factories (DGOF). 
Ministry of Defence, Kolkata 

Directorate General of Quality Assurance (DGQA), 
Ministry of Defence, New Delhi. 

Directorate of Standardization (DSTD), 
Ministry of Defence, New Delhi 

Federation of Corrugated Box Manufacturers of India, Mumbai 

IBP Co Ltd, New Delhi 

IDL Industries Limited, Hyderabad 

Indian Institute of Packaging, Mumbai 

Khadi and Village Industries Conmiission, Mumbai 

National Mineral Development Corporation Ltd, Hyderabad 

Noble Explochem Ltd, Nagpur 
Standard Fireworks, Sivakasi 

Tamil Nadu Industrial Explosives Limited, Vellore 

The Tamil Nadu Fireworks & Amores Manufacturers 
Association, Sivakasi 

The All India Chamber of Match Industries, Sivakasi 
WIMCO Limited, Mumbai 



Representative(s) 

Shri R. H. Bhalekar {Chairman) 
Shri K. N. Ghosh (Alternate) 

Dr M. M. Bhattacharya 

Shri R. R. Singh {Alternate) 

Refressokuve 



Shri C. P. Bansal 

Shri D. K. Jain {Alternate) 

Shri N. G. Wagle 

Shrimati Renu Talwani {Alternate) 

Shri N. K. Guha 

Shri Y. S. Bhainagar {Alternate) 

DtREcroR, MSE 

Deputy Director {Alternate) 

Representaiive 



ShriC.Mridha 

Shri P. Velunavil {Alternate) 

Shri R. R Khanna 

Dr A. K. Sarangi {Alternate) 

Lt Col S. K. Lohani 

Shri S. B. Mehru {Alternate) 

Shri Deeivvk KniA^MMA 

Capt N. K. Dawar {Alternate) 

Shri K. L. Patel 

Dr S. B. Paxil {Alternate) 

Dr a. K. Mukheriee 

Shri M. Ramakrishna {Alternate) 

ShriA.AJoshi 

Shri Manik Kohu {Alternate) 

Shri J. L. CnoinHiuRi 

Shri G. K. Ghosh (AUemare) 

ShriA.D.Tripathi 

Shri A. K. Guffa {Alternate) 

Shri K. Viswanaihan 

Shri A. Chelladhurai 

Shri C. Subba Singh {Alternate) 

Shri K. A. Annamalai 

Shri Joseph John {Alternate) 

Vbesxdest 

Secretary {Alternate) 

PRESIEXENr 

Secretary {Alternate) 
Shri J. Vaidyanaihan 
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Organization 
Bharat Dynamics Ltd. Hyderabad 

High Energy Materia! Research Laboratory, Pune 

BIS Directorate General 



Representative(s) 

ShiuR.N.Desai 

Shri M. Prabhakaran (Alternate) 

Dr B. K. Athawale 

Shri R R, Arya (Alternate) 

Shri S. K. Chaudhuri, Director & Head (Chem) 
[Representing Director General (Ex-officio)] 



Member Secretary 

Shrimatt Chora Gupta 

Deputy Director(Chem). BIS 



Composition of Explosives and Methods of Test Subcommittee, CHD 26 : 2 



Chief Controller of Explosives, Nagpur 

Central Mining Research Institute, Dhanbad 

Central Mine Planning & Design Institute Limited, Ranchi 

Coal India Limited, Kolkata 

Directorate General of Mines Safety, Dhanbad 

Directorate General Ordnance Factories (DGOF) 
Ministry of Defence, Kolkata 

Directorate General of Quality Assurance. (DGQA), 
Ministry of Defence, New Delhi 

Hindustan Copper Limited. Khetri 

IBP Co Ltd, New Delhi 

lEL Explosives Limited, Kolkata 

IDL Industries Limited, Hyderabad 

Indian Institute of Packaging. Mumbai 

National Mineral Development Corporation Ltd, Hyderabad 

National Test House, Kolkata 

Noble Explochem Ltd, Nagpur 
Premier Explosives Pvt Ltd, Hyderabad 

Tamil Nadu Industrial Explosives Limited, Vellore 



Shri K. N. Ghosh (Convener) 

Shri S. Sargunaraman (Alternate) 

Dr M. M. BHATtACMAKYA 

Shri R. R. Swgh (Alternate) 

Shri D. K. Jain 

Shri N. L. Dutta (Alternate) 

Shri C. P. Bansal 

Shri D, K. Jain (Alternate) 

Shri B. M. R Sinha 

Shri Y K. Sharma (Alternate) 

Shri V Srinivasa 

Shri C. Mridha (Alternate) 

Dr a. K. Sarangi 

Shri V. M. Joshi (Alternate) 

Shri R K. Sharma 

Dr K. L. Patel 

Dr S. B. Paul (Alternate) 

Shri R. N. Sinha 

Shri A. K.Chaiterjee (Alternate) 

ShriN-Vidyasagar 

Dr M. K. Patel (Alternate) 

Shri A. A. Joshi 

Shri Manik KoraJ (Alternate) 

ShriA.D.Tripathi 

Shri A. K. Gupta (Alternate) 

Shri K. C. Naskar 

Dr Y C. Nuhwan (Alternate) 

Shri K. Viswanathan 

Dr S. Y Kannan 

Shri A. N. Gupta (Alternate) 

Shri K. A. Annamalai 

Shri Joseph John (Alternate) 
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